Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-216642 
(43)Date of publication of application : 04.08.2000 



(51)Int.CI. 



H03F 3/217 

H03K 7/08 

H05G 1/10 

// A61B 5/055 



(21 Application number : 11-353559 
(22)Date of filing: 13.12.1999 



(71 Applicant : SIEMENS AG 
(72)Inventor : LENZ HELMUT 



(30)Priority 

Priority number : 98 19857524 Priority date : 14.12.1998 Priority country : DE 



(54) POWER AMPLIFIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately adjust a 
gradient amplifier of a nuclear spin tomograph, by giving 
a accurate end stage switching time interval to current 
flow which is generated in a induction load connecting 
with a out put of a power amplifier. 

SOLUTION: In the power amplifier having a power bridge 
circuit including a predetermined number of switching 
elements SE1-SE4, at least a switching terminal stage E 
connected to an intermediate circuit with no voltage, 
and at least one digital pulse width modulator DPWM 
that generates pulse-width- modulated control signals 
S1-S4 to all the switching elements SE1-SE4 of the 
power bridge circuit receiving digital input signals IN, N- 
IN in order to produce at least one ffinal stage voltage 
UE according to a final stage switching clock, pre-stage 
modulators PM1, PM2 to form the digital input signals IN, 
N-IN are connected before the digital pulse width 
modulator DPWM, and at least either of the digital input 
signals IN, N-IN includes an offset equivalent preferably 
to a half LSB. 
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[0041] A^ff-^ i Ntc*furB, ^<Dm<o%m*p 

10 0%T?*5<b?hW5« A*M#IN«, 

[0 04 2] A**#lN«^tr?r 
f 8 -f ^ * ji/©^** dsns d p wm©^vi/ x«s:ai 5 

[0 0 4 3 ] 0 1 3tytemT? J V>$ JW'tfrZW&M 

se iftiibSE4«x>f y^*>snoci\ r&*>% 

BBfr tifctt»«c <h ^ * & C <b Jii^ItcAn h n€> o 0 2 



XL 

tt, Cft6tt;£te*^**>^5*SE2&l>USE3 

StC«ttft^f«apl*©X-Y ^t7f^SE 1 SE4 0 
FF*5<fc£>'SE 2 SE 3 0 F F CC J: 0 flttCAhen 
& 0 rftt)W-fyW7i4JSE 1 SE40FF^f 
4i>Z )UD'*)l X*gS3Jg D P WMJCifS £ n& £ , X 
>f v ^SSR SEl«ci>USE4 tt**i hamtotvtt 
ffiBOcn^Sti, -efiCcfcrurx-f ^*7<|fSE 
2SE30FF£«*S$ft££, -< ^ 

^^Wf-^SE 1 SE4 0 FF&iO'S E2 SE3 
0 F ¥\mm<DfmWT'\%H I GH{i^tr#>£ 0 
[0 044] 0 1 3*tC*-T5 0(DX^ v ^>^SE 

El 1 3 &C J: Sf" ■/ *? % )U<DJV\sX ffl^iSS D P WMCC*5 
C^t, {a*Bfi#PHASEtCj:0#*CcAn6nSo 
[0045] fl^f SAFE ttS^BSIH 1 5 
m ^ M O D _ O N « 7* 4 V % ) l> <D J V I/ X if S ^ D P W 
M<DtB^4B*BBfflrr*. X-f?**7ifSOPTST 
0PB7 y-*-/-»;>^lslB(D|gtttcJ:S*^ia«EEU 20 

[0 046] i6fcj;[;i ltptc^snrc^Sc^ra 

t^MW-^i, !y^>^B*SE2©IBtt«^ 
-{■y^^IISE 2©l8«toCftOTi2£&*K "£LX 
7,4 ?*>yg3RSE4©iKtttt. X-f^>ms 
E3©8B»CC#OTiI!£tcS. A#«#©#*<DIKK:* 
W * ^>^gfPtS EKDXJy **>Mmmffl&i%tt 30 
SCDil^DSa^C, X>f ASSISE 3CDX>f 
t>iiMii , »1'^o ^^^>^gfSE3(Df 

[0 04 7] 01 4«ffCB, 3 b*>> MI&?trS^W8 

bTZ. -Tfttet "000" 40 

"iir' *MnjWT\ s/c "ill" frhmt " o o 

0" -N^ttT^^ h*f £3 fcf* h#^>£53&><E>J&-3 

ttio. ik i 2*±i3»4A#tt#i faz 

0, Zl, Z2*£0#*;&*>*838Zttt, 110 
rn>^"U-£6 Hc^l&Sti, S/cCtiiCcfcO Strife 
«£ft£ 0 SKDn>^$6 ltt2o(DHl*iS8I > 
Zfcitfl <Z**trs. A^ff^I N***/ 
Z<f3fc*;*ir>fc*>«> W^ffi I >Zifi "H I GH" Cc 
KSft*. A*«#I N*s*»3>drtt]BZJ:0fc^ 50 
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Sl»fc6tf, Hi^iBI <Z# "LOW" tc-fe>> h^n 
So M#<Dn>^u~£{i-5f I >Z*5<fc?>* I <z«, 0 
1(07'J v?7Xxy?l lfcflttftSti. *©HJ*«QF 

^ff-^I >Z«CJ:9 "HIGH" tc v # 

ft-*! I <zk<£9 "low" wi-fe* h^na 0 mioy 

\)yZ?yUy7'l 1 (DM^A^ffifcfctf 3 L OWU^ 

ULLtt, r&tf^tfaSZrt* "0 0 0" 

$3&tH I GH-C*S<h*tCH I GH^Ct ? hSftSo 
*^>^5{*3^,tc^';n-FA^*BSPRi, 7''jn- 
Kf-^PR2 (*±ffitf* hMSB) fcj:OTR 1 ft 
&tffcPR0*«TSfltfflfl# (f^^JUy-F "P 
HASE" ) (C»t5 3fcf7hf-^S<bm 
yyn-FA#*#H I GHCC*£<h, JSfrlA^ 1 ? 

>*5# "TV?" Jjft ( M to?>hTy7 n ) 

[0048 ] ffiN_ I 0 , N_ I 1 , N_ I 2 * <b 0 » 
5S«te3tifcA^ft#N_I N«. *^>*tC»Z<!:ft 

cc»2o=i>^u-^6 2cceu&3n, ^(omfiwfim 
i y » 07^71 <dw^«s«x >r ^ ^> yg* 

SE lORSb (W*«#S l__MOD) ^CtB^bTfc 
9, X-f » ^>^*S E 20lHlltttniC»lTfifi 
Snrt^S (ffi^{f-^S2_MOD) „ »2CD7'J?^ 
7t3^7 2©|ilAStt, X-f ^3F">4^HRSE 3<Z)|g 
«6 (W*fi#S3_MOD) icffi^r*. 

s^sE4<Digi&«^ncc*toTSl£2nri^ (sk 

$n/cHi^fi-^S4_MOD) 0 iiJjD "MOD" tt, * 

3R^i«Bt,ttftfcapfiEuac». 

[0049]@6 ©KiE©*rBiW U/cJ: 5 CC, A*ft 
^IN(«lt, X>f^>^SE2*5<tySE 
3*>&*£Sft&'W;*IBtt, x>{^>^ISEl 
*5i:0*S E 4*6^Sh4^X«iaJtWWK:ay» 
^„ S^CDA^ft^I N<DBRK^-<9*>^»*SE 1 
toJ:^SE4*sffi»W«:Bli;6tir(r^a6tf, *4 y 

?y>?mmsE 2te<tcj f sE3 «je«wccii3&>nTCia 

X^^>^SISE lfc«tCfSE4«B 

E lfeWSE 3ttl5IB*tcBBDetirc^j:Wn«Cc6tt 
C^o |5lD<XY v^>^S^SE2*5<fcO*SE3«f5lB# 

E 4 CDlBSb«X -f » > ^B* S E 1 OmShMm? h 
n^o |5IDCi^^y^>^S*SE2*J<fc^SE3 
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[0050] C<DZJ v*>#<Dmm*, *tlKWl\ 
/; •? > 4r «MZ fe L < «A^ff # I N SrJSISir S C £ K 

[0 05 1 1 015(1 HI 4*C<fc4^W8»*g3R9 

a^u-iWiir, A*if in (I "10 10 

»3ftTl»* (ffl " 1 0 1" ) o I2©3>^U-^6 
2<Dfi#tt. #$>*^Z£^3ftfcA#m-«IN_ 
I NtOtteccfflS-ri. ft-^S l„MOD^LS4 
_MODd Wl<0y V vV'VXi vV'l 1 S/d^2© 
v *) y <Dffl*4B*c*r S^WSIS*»* 

9(Dtttf3{f^t?&£. 

[0 052] g-^<D^>f s»^> ^UE-S E 1 frUL'E 5 £ 

«sr^^> 0 ^<Dtc^c±x<o^A y?y#i&&E 1 20 

[005 3] ?w^*;U<Z>A#fi#I N&6WcJKfcS 
n/cr^^^;KDA^f-^N_I Ntt, ^XiH^iOS 

ic^-f *«WAti*ci(cJ:*)ff*><i*. A*M^e<; 30 

[0 0 5 4] ^WH^rtP ^(Cf «)g«>e)ti546 
« % cn6tt7tO^-fr^^I«ftS (ADC) CC 

dUm i n = k • 2 • Up s t/2 n 
-0. 97 66V 

[0 06 0] k = 5©»a<Die?iJHB(D|R«:» > 

dUmin=k'2-Ups t/2 
=5000V/1024 

[0 0 6 1 ] B#tt<Dft«L#i*?r0. 1 Q<DffiKO#>« 
[0 0 6 2] ^^^^JUCOvS^XiliI^SCCfclir, m 
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[0 0 5 5 ] lRHWfctt, A#{1# I N*»*-r&T^ 

oy-f-fy* ji^fts-c+^tr* £ o s$5 s n/c a^j 

(HI 3#JSR) p Ti*U#<DA3JtS^ I N_an aift 
e>^S<£3n/cr^ny©A*M-^N_I N_an a 

anaW^l^TtD^-f-f ^*^Mft8*J<fc 
t>'Sis^n/cT^n ^<DA#fl "^N__ I N_a n a CC*f 
f^^2(DT^n^- ^*;l/a»8*»wa. 
[0 0 5 6 1 014 rl^HJ L/c^gl*Sf9ttt, 

^^l/XiH^PSDPWMtCi'Py #§fc£84*r>6-^ 
*.6*l£*Ci* Mt-^CLKM 09* «4 0. 9 6MH 

f (CLK)/(2 - 2") =40. 9 6MHz/20 
48-2 0 kHz 

[0 0 5 7 ] «m^*fit, Kte^n/cA^ft-^ 
N__I Ntt. A*ft# I N©KIE«:«fcO»6*i5. 
[0 0 5 8 ] ftStt, iE*ft:W^(DUi**ffi«:HJ*-r 

tt2 • Up s t = 1 0 0 0VT*S. 
[0 0 5 9 ] A*«# I N. ffioT*yaEttfi^<D/W 

#JBSBttn = 1 OOffiBESftTl^hr* FflKDIBCtti* 
- 1 0 0 0V/1 0 24 

= 5 • 2 • Up s t/2 n 
= 4. 8 8 3V 
[0 06 3] WT, ■y s ^*JWW**RMBDPWM 

[ 0 0 6 4 ] m 1 6 teJctf 1 7 (fC£K) s 3 ocDftHW 
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[0 06 5]f-ry* )MD Aftfl ^ I N & 6 WcKK 3 
ftfc^5>**©A#fl»N_I Ntt. t^p^cda* 
fl-^ I N_a n a*fcttN_I N_a n a^^tf 6ti 
£ 0 T^a^<DA#fs#I N_anail 
7 1 d y - f ^ ^«ftSA D C 1 tcftft ? tll>o T 

ft. SK3 h/c7 1 D ^A^N_ I N_a n a 
m2(DTj~V?-f~<iSZ JlgSkS A DC 2 3 n 

tf % f2(D7ta^-fr^^^»ADC20(S 
ift«T^O^©JS«E3n/cA*M-^N_I N_ana 
CD) *?<kv h^LSB (*T(5tf ^ h) <D^#/cttlT 
&3ftTl»4*p6r*4 (121 6#M) . ^©RSK:* m 

[0 0 6 6] 7 ta y©AAf ^ I N_a n a * /di5 20 
Si, rtoy - f ^ yJMHWADC 1 WffAD 
U^JWCiijarTi. 7tO^©A*MIN_ana# 

s^t^^^^csa^-rsi, sis^n/cT^a^cDA 

(7tDy©i#«:ffi^t4) 0. 5LSB(DA^3/c 

vmtixzm-?z>a ^(om^ti^x. 

S E 1 fcctO'S E 2 K^TS'^**!^;* ft/tftUWI 

Z?S E 4 CCfcf-T £;S;l/*i»^BJ3 ftfcfMfWM 3 4oJ: 
CKS4«, fctt*7t P^OAAOT I N_a n aO»* 

dUm in = k«2- i Upst/( 
=5 • 1000V/(5 

[0 07 1 ]*tltCj:^ k=5dD»aElftl^E5 

©B3»j0B©isfc *> , mmsHDamte#&tiis tin* 

Mf I N_a n a SSitttN I N_a n a tcjt 1 * 40 
[0 0 7 2 ] t^p ^ - 7 s y *;i/^SSSWiE1iiw:fflfr 

iEU A = U E1 + U E2 + U E3 + U E< + U ES tWc+OT 



2000-2 16642 
16 

ay©A*I^ I N__an a*i±St4IS(CB, 

fi-^s 3^J:D f S4cD^^u^f|ii^S3ti, ^nccSic* 
rs^v^uxin^^n^jwft^s i *$<fctf s 20^ 

[oo67]ii ej^eeB^^ftcfc^cc, fr^^^© 

MADC 1<DSW««£> RRStifc^^^f^A 
#«#N__I N4JS4«*207tD^- ^-f 
ggfMBA D C 2 (E«WSStt, S^tCO. 5LSBO 

5©^S3Sl2^-€-n-eno. 2LSB/cwf6snr^ 

[0 0 6 8] m^<07 + *#-?4 9 J*to&&& (0 ® 1 

6 epochs nr i^s^b^r- * 

(C(ftot2Wt*5o BP*3. dUmin=2-U 
pst/(2X2 n ) = 1 0 0 0 V/ (2 • 1024) 
= 0.4 8 8V 0 

[0 06 9] Mt2o©7tn^- S^il^ftg 
ADClM0 f ADC24Wt, k= 5<D**l3£}#oi£ 
^J@IS§t?B, d Urn i n = k • 2 - Upst/(2X2 
") = 5- 1 0 0 0 V/ (2 • 1024) = 2. 441 

[0 07 0] l^bf^^^^A^fe^I N^»tl> 
3rc<Dk = soAiJiSfe^o'JSISSnfc^-f ^*;kdA 

^ff I N (C*T-r S^r<D k = 5 <DA#4S*ri8»fc L, 

&*cd«#£539*K@W©T:J-p^- 

k • 2 x 2 n ) 

•2 - 1024) =0. 488V 

[0 0 7 3 ] ^-/^^^CD^^^^DSSDPWM©^ 

[ 0 0 7 4 ] 12 1 8 i£0C^SttTU4liJfi^iHgPM 1 

fctt, Ti~&#<DAjjfm^ I N a n a, rwlfff-^U 

d i th*iM7H2^ hff-^Uo f f s e ttfi&teS 
tiSo 7toyoAAfif IN_anai, [hJD<T^ 
P^©«#r*£f^1f«#Ud i thtttMS3 0 
»MHB 3 0<D*r 7tn^O I N_an 
a^r-fffl-^Ud i th^67tPy©«IA*ll 
1 N_a n a s u = I N_a n a + U d i t h 

?nr, si©7tpy-fr^^MADCi«: 

[0 07 5 ] Ti~V ^<DmXt)iW # I N_a n a s u 
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R t *sJ:OfR.*^Tl>S- i»»*«83 6(OPA*4a 

(*sisa*», ^xahw i«wnus«:«aisnr*5 
*ncc#uraijia«»3 6<DNA*« (SfsA* 

[0 07 6] vS&*f *3S3 6 ©cp-C, Tt~ P ^<DfllA* 
fi# I N_a n a s u*6SSR3*lfcT^O ^<DA#« 
#N_I N_a n a I = - I N_a na-Udi th# 10 
MStii (»**V = -1) o SKSn/cT^n^OD 
AM^N_IN_ana 1 «a#34 0 *Cg»&3n 

I N_an a 1 *5<fcV*7^^ Mf-^U o ffset* 

6, ocD*rsi£Sh*:r^pyo«i©A^;M 

I N__a n a s u 1 =N_I N__a nal+Uo 
f f s e t = - I N_a na-Udi th + Uof f s 
et«$^ *tv»m2<OT1~Xi9 - fit?** 
SKSA D C 2 «:«*&3tt4. 20 
[0 07 7 ] f KDTtu^- fr^WSMADC 
lCDcpX?, 7ta^Offl(DAM^N_I N_ana s 
u * 6 f a *?* h<Ort)\>7s%m3H& D P WMWt & ?* 

- f*-f 5x*Jl*8H8A DC2<D*rJKK3ttft:T7-P^ 
CDfPCDA^ff-^N_I N_an a s u l *6>JKte3ft/c 
^^;ucDA*ff#N__I N 1 *s»j«Sti. *ti*«A 
ybfl-^N_I N<b irf-f ^^^^tKHSD P 

[0 07 8] BfffltfHCT^ IfM-^U dith jWE^ISK: 30 

[0 07 9 ] Il(DTta^- fr^WSMADC 
1 tfcli*2©Ttoy- $>*Jl/fflftSADC2 0C 

CDM^fbX^^y (^fy^) COraOCfiS-T^i©^ 

«, X>T 7^>^SiSE lfe^USE4 0cJ4-T€>SiJ1» 
«#S 1 ttt^S4<D^^«SHB«c«#U3ttl». 3!tB 40 
fvlf y >^Cc<fc9, t&b%7tP^©A*fif IN 
_a naCCf^ Iffs-^Ud i t h (/h3l^SSft#) * 

[0 08 0] cut, ftc>l*mfctofcU¥iWfc3*i so 
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Wf#s i ttc^bs 4<D^'ju^iBtc^ur, a^fbsn 

thW, *<DIR4>tt< <fcfe loOLSBXf^ (ST 

[o 0 8 i ] 132 o&ctihofacmyiistci'Em*. ? 

^ifff-^-Ud i t hWI-II N*5<fcO*N__I NICDRg 
te, ^n-P^NVi/^WS^i/^xy^ftfcO 1LSB 

"T. tf«#Ud i t h&L,<BA;i/X(SK:ffl^ 

t^>o r ifft-^-u d i t h<Dmn<om(<c£z>mm n 
*5<fco*N_l N i<oa<btt, «««cj:0*3hri*4 

(-r^lfft^Ud i t h&9<Dff -SMVOb**) o 

[0082] * 7 42 ^ hRBttWCCJ: 9 

< T&c £ ( MXH 3 ft /tSMMi # S 1 & 
C>US4©»IBtB*ie«>i/c«)<DSl 6*5<fctfHl 7 K 
J:l)Sl(DWi) it%tc»l8«BEU cl &l»UU ES 

ociir^*^ afrfflrwif ';>y^< <0*-y **>y* 
^iH3nyfc*oiaifi#cc*5ii-c, 1 s^-^xo^i^^ux 

L s B <*fe^S y zf^tdtt^y^mM 

3ft/dMfflJfg#S 1 & tiUS4CC*5^S*fe/h3lwS;l/ 
**K*b* fcfcWMBtfe dUmin)©0. 25 fg/cWffi 

#>e>ft£ 0 

[0 08 3 ] 7tP^ ~ fr^^«MADC 1 *5<fc 
VADC2CC??ffiLf#S*ie3lKtt«:*^*, T^-flfm-^ 
Udithlt «F^©j£fflC0IS(c % ^<(DLSBXf y 
>Oc:fc^TA£<a#ft&o Ell 8rMT6Ifflf^ 

[0 0 8 4 ] EI 1 9*«:7^3nTl^«JB^SISSPM2 
CCtt % B^7tD^AASIf IN_ana, If 
ff^Ud i t h*5<fcV*7 42^ hfl^Uo ffset* 
fiM&StiS. 7tD^IN_anad:, l5i;<7tD 
yoff^r**^^ IfM-^Ud i t h<fcttS0»S4 5(C 

^6n^ 0 Jjn#H4 5©tr7to^oAMf i n 

_anafeJ:CKT : ^1fff-^Ud i th*6, T^P^O 
fncDA^ff ^ I N__a n a s u = I N__a n a + U d i 

thtmtitStl* ^l©7ta^'-fr^^«MA 

DC 1 OC0tt&3n£. 

[0 0 8 5 ] T^P^CDA^ff-^ I N__a n a«, |h)B# 
tC^>y<-^5 0tcfft*&3nSo 5 OttW 

?g^ifitigS3 6*5<fcCfi£WcS^3nrc^ 2^(DStrC 
R.fci^R.t^tt^. a*««S3 6©PA*H 
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[0 08 6] 8»*t1BS3 6CD*r, TtP^AAfe 
-5f I N_a n aifc&^SftfcT^n y©A#«#N_ 
IN_ana2=- I N_a n a#JF2l£<* ft* 
V=-l) . SRShfcT t o ^©A*fif N_ I N_ 
a n a 2 t*Jn#85 5 tC«teS*i4 0 UP#3£5 5 fcttS 

7W IfM-^Ud i t hiaJ:^*^^^ Ht^tU o 
f f s e tWX^nSo ®IESnteT^ci^cOA*m 10 
^N_I N__ana2, TWiffl^fUd i t hteJ:tf* 

h{f#Uo f f s e tfr€>lJn#S5 5(D*-TSfs 
Stl/cT^Ci^cr)?POA* J ff^N_I N_a n a s u 2 
- - I N__a na + Udith + Uoffset &&f& 

[0 08 7 ] fgKDT^P^- fr^^MADC 
1 cptfi-c, T i- P ^<Dm<DKMM^ I N__a n a s u 

^KDAM^lN«?n^ e ^2©7tn^-f 20 
^ y^«MA D C 2 <Dtp~vmzZ tltcTi-V >?<Dm 
(DA^7ff-^N__I N__a n a s u 2frhmi$ntcf-< 

[0 08 8]il 9«:J:i*»«©BiM*6lli6**aJ; 
^(C, ff-^I N (ADC 1 ) *5«fcO*M^N_I N 2 (A 
DC 2) <Dtctb<DT-r&# - ?4 5^*Jl«JftS«:. 

^ <n_i N2^cfct^Tjg:fe$n/c) 

<, ^ifff^fUd i t h# I N_a n a lCi!iilE<D <fc 5 

«ini?sn, *^-fifm^ud i th#N_i N_a 

[0 0 8 9 ] 02 1 fJIBcDcfc^^X^ 

[0 09 0]»SlK^iA^hiJ, 2WtD^/ 

i thit s^odlsb (mmmttcmmam <d*& 
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^gfSElfcJ:t>'SE4W^D^ ^W-f?* 
>yg3RSE2*5<fcVSE3^BBi;6n, 
>{^>^SiSE l*5<fca f SE4#BflG6ft* «Ti 

«> % h ^ c c -c hmmci^m^r & . 

[009 1 101 9*y<£0*2 1 i£rSftWl/fca^09«. 

"Pta^^if y>y <tfl¥t#h*. x-f ? 

[0 09 2] Elffl^ -f if y > ycD/c^CDmiM«, Jl>tt < 
<b 2 o©7 1 o y - f t/d? ;i/$»S^, HP-fefw V 
ZJMDAJjm^ I N(C»bt 1 *UtgfiShfc 
^-f ^a?;KDA^ff^N_I N2CC2tL>Tk5 1^ 

[0 0 9 3 ] rwiffi^Ud i t h©t-# - fcT-*« 

[0 0 9 4] #1 : 5 s * ^^^CD^^l/XiH^iBSD PWM 
ttKD^7^>*tt, 2 5 M sCD^^CC "0 0 0. . . 0 
0"*6 "111. . . 11" ^$itf 0 T^U^CDA* 
ff^IN__anasu (A DC 1 ) O^WB± 1 0 V 
T A r a if ff-^-U d i t h ©x ^ ^ttfiOlSW 

*n«:#^2 0 V/2 5 m s-C*£. -r^ifff-^U 
di t h^*BtBOS"HCC*5l^r, <fctJjE(r**/c«cfc»3m 
ir$)till *nttiS«Cc/^i/^iH^lH*?l#*ac'r 0 

[0 0 9 5 ] ^^^^Jl/CO^VI/^lH^BISDPWMtt. 
il>tt^CLKfflS8©*©«#I N*J<tCfN_I NCD^ft 

K^lOMHzODl^, 1 ^J#V®£Vt>WhMC'J?tj: 

SJB«DPWM4«*An4Ba«:tt % D#raW%jin^ift 

l^^^C, mtflMHz^l/- ha*,#gr&£o 

< ££2{gr&£-<£r*&o tt-lfttfctf, lo(D*R 
^^>^^n^^*/cO 2-o(7)^Vl/X^tB*^BECc 

[0 09 6] ^-f *J#)l<D%%W}<Df&* iM-^r I N*5<fcCXN 
_I NB^-f^f^WPMrtraPftL, *h6ttio07t 

p y oft 67toy-f-fyJ r ji/asssscc j: o » e> 

tt. *7-b9 hfif OJCffiSTSUo f f s e t Jfcli 
7 a ifm-^DiCtB^-r^U d i t h©JM»rt*Wffefc&S 
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[0097] i^iffi-^mctB^ir&Ud i thtt, m 

-^**i*w-r€>v5 * u- f sft/ciEK ki 
«r*-3rJ:^ fwif{i#£l/T *WX" &f*m? 

LSB«^> SU»«C cfc 0 A£ $ ft £ „ 
[0 098] nmZfttcmn I N_r e #*<Dffi|SB<Z> 
PfiW "0 0 0. . . 0 0 M £MZ "111... 11" 

ff^-Uo f f s et^J:^f -/fl^Ud i t hCDtoW 
ft*. 

[0 0 9 9] WT^Wrteir-v 
DPWMtc^fur l oe^ h 

XXX XXX XXX X 

[0100] St»3ftfe(g#I N_r e (HtfvF) 

011 101 100 0 00 11 

000 000 000 0 11 10 

[0101] *t*3ftfc«#I N_r efcjctffw 1f« 
-^D^6^ffiff-^I N_SU_r 
Oil 101 100 1 00 01 

[0102] vzwtjimn 1 n«, 

Oil 101 100 1 

r&£ 0 30 

[0103] imSft/di-Jf I N_r eK*tOT53£3 

100 010 Oil 1 11 00 

[0 104] |H]fgfw tf y>^<DR0Ctt^1f{§-5tD 

000 000 000 0 11 10 
"C**K *fc*7-te* Ht#Ofcfc. 
000 000 000 0 01 11 

r£>3 0 40 

[0 10 5] KISS ft, ft#$ft/cA^ff^N_I N__ 
re, T4lfm^to£Zf*y*v bm^OfrbOtUA 
^7ff^N_i N_S U_r ete, *ft«C#C^ 
100 010 100 1 00 01 

ftr>TJ^SftfcA#fi^N_I N(t»UT. 
10 0 0 10 10 0 1 
W#6ft5 0 

[0106] N_SU_r e*J<fc^N_I 

N___SU_r ett, "0 0 0. . . 0 0" ftl»L/ "1 1 
1. . . 11" <£>$BHL -?%:t>% I N_r eCDffi$5HCC 50 



mi 2000-2 16642 
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[o i 07] m^xmrnmitte. ri-wmwxDmtm 

[HI] x-f ^^>y3ft©<Z)|pIBH. 

[132] ««^^±^5©Hfc<fcV«8K»}#©IS©01 

[13 3 ] «is«fflft±*D©l«te<fcl^«*^OIR©H 1 

tec* « ? * > #»m<om* <dxjv*> #wm a 
[134 ] *^%±3wooi«fe<ti^*i«ca*©is©ia i 

[135 ] «*fi^±^0<DIStoctC> # «««^F©l!S(DH 1 

[me] mw&%±&v<offito£vmmMn<Dm<Dm 1 

[07 ] «*fi^±#»)©»<Da 1 teJc&yW ? 
[13 8 ] «i5feafe±*iOOB8©H 1 teJ:** -f * 
[13 9 ] «8t£%±3Wf5CDBRCDEI lCc<fcS^-Y **>^ 
[HI 0 ] «i«S:fe±3&S5©Ka>BIHcj:S^>r 

[in] liM^i^^Mna^x^f 
[13 1 2 ] 5o<dx^ **>*»»£*trsw#*Mi« 

[Si 3 ] ^^^ir^^-^xe^^cifiLrc^^ 

ran] ^mm^^^mm^^m^^m^m 

[@1 5] II 4(c±4XBS**®5R©*-r 

[0 1 7 ] #»9Jte «fc &ityg^i3S©f& 1 «fc 

[018] ^#£Bj(c J:^,B«gai3S©m2 
[019] *^(C«fc.2.HuS^ira«l©»3©jUfe0iJ 
[02 0 ] 0 l 8tc«fcSii*g^ijagK::toW€>fv 

[02 1 ] 01 9K<fc4«I!EE»ISKteW*f s -f t?f 

1. 2 SMGK 

3 SPISS^S* 

4 fD^j^tS 
5 



(13) 
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9 

3 0 ttJlftg 
3 5 -f>^-* 

3 6 mwmm 

4 0 an?s 

4 5 

5 0 -f>/<-~* 

5 5 »n#s 

6 1,62 a^U — # 

7 1,72 7'J ^70 vV" 10 
ADC 1 miCDT^d^- T ^*Jb*Bl8 

ADC 2 m2CDT^n^ - ^#;u£8fcg 
C n>^>1f 
CLK ^n^^ff-^ 

D ^-fif«^(cs*-rsw»« 
dpwm t^^GD^i^fleggBg 

E, E1-E5 

E1S1-E5S4 X^f^>^gEl (E5)0 

X^7f>^SfSEl (SE4) ©*WMt#S 1 (S 

4) fc*J-T5tttfJ*B 20 

IN -tj ¥ZJl><DAJJl§^ 

IN_ana T^P^CDA^ff-^ 

I N_a n a s u T ^ P ^OfDA^ff-^ 

I N r e JWZm&miCttTZVrWZtifcii 

I N_S U__r e I Nfc^J^Sfc*©^:*!! 

10, IK 12 A^/f^-I N(Om 

I>Z, I<Z 3>;^-^6M6U/c«6 2 

k v9->#»fSt<D& 30 

mod_on ^tgguu-Xfi-st 

n ii^yZOVv hits 

N_IN Sls$n/cr^ ^^JVCDA^fi^ 

N__IN1, N_IN2 JSISSft/cTM 5>*J1/<DA# 

fl» 

N_I N_an a KISS n/cT^n ^(DA^ff # 
N_ I N_an a 1 K&SftfcT^ a #<DAtim j % 
N_I N_a n a 2 KllSSftfcT^P ^<DA#fi# 
N_IN_anasul J^SftfcT^n ^DIDA* 40 

N__IN_anasu2 m£ZtitcT+V?<Dffl\t) 
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N__J N_SU__r e ft^N_I N Zttlb<0 

j viz m^m &c *t *r & st» $ ti fc«iffi 

NULL X0^2b<DBlt)ffi 
PHASE ftffld # 

pmi, pm2 mm^ms 

PR :/ya- FA^Sifctt^U-fe* hA^ffi 

PR 2 , Zl, Z0 t7- FSAFECDffl (^U F 

QA, QB 7 A v*Zs>?mWLOm)m 

SAFE ft -9 

S1-S4 *-f**>^g3RSE 1 *fc«SE2*fc 

\ts e 3 &td,xs e 4 tc*t-ra^*;i/^^iH3nyt*iJiai 

S l__MOD *W 7f>yi*SE 1 *m$h-? Z>tctb 

S2_MOD >U *^>^JgSE2£fg»)T£fctf> 

S3__MOD X>f ?*>*K*SE 3 4K«rr«fc» 

S4_MOD ^>«*SE4t«»-r5fcft 

<C«»«»*S* 9 CD Httfi ^ 

SE1-SE4 

SE1SE40FF ^Y^>^SfSE l*?<fctfS 

E4tc*f*rsx>f ^^^^ft^ 

SE2SE30FF 7 A v ^S*S E 2 fccfcCKS 

E3 4c*f-r&;w y^tym-^ 

SOFT STOP 7 A 

u £1 -u E5 i&mmE. 
ud 1 1 h f^m^ 

Uoffset Mf-5f 

u p s t «i&we 

Up s t 1-Up s t 5 m&MEE 
V1-V4 ? y-dw-y^y-f F 

Z <#'5>* 5) 

zo, zi, Z2 tf^y^-mzcom 

ZS ii»DW^C^^> hXf^' 



(14) 



ff$IS 2 0 0 0-2 1664 



[HI ] 



[02] 




Upst 



SE1 



t 

i |V1 

i 

U — 



SE2i " 



V3 



SE3 



V2 



i 4 

I ? 



QA<-> 



V4 



8E4 



6QB 



[13] 



[04] 



SE1 



V2 



V1 



V3 



i 
l 

L-L| 



I V4 
— x _ 



QAo oQB 



I 

I 
I 



SE3 



SE4 



Upst 



SEV 



SE2 



L 



V1 



V2 



V3 



i- : -H 



QAO oQB 

I I 



V4 



SE3 



SE4 



[05] 



[07] 



SE1| H 

I 

L 



SE2 



V1 



V2 



QA° 



In 



V3 



V4 



I i 



OQB 



SE3 



SE4 



SE1 



Upst 



V1 



SET 



V2 i 



QA6 



V4 



I t 



OQB 



/(*>) 
SE3 



SE4 



(15) 



^2000-2 1 6 642 



[06 ] 



SE1 g 81 " 

SE3&S3. 
SE4&S4- 



-1L 



360" 



[88] 



[09] 




+o- 



Upst 



SE1 



SE2U* 



V1 



QA° 



•1 



V4 



SE3 



SE4 



oQB 



10] 



13] 



Upst 



-o- 



I 

SE1j^ 
I 

L 



V2i 



V1 



QAo 



V4 



V3 



8E3 



SE4 



oQB 



E1S1 
E1S2 
E183 
E1S4 




(CLK_W) 



(16) 



#P3 2 0 0 0 - 2 1 6 6 4 2 



1 1 ] 



360* 

















i , 






SE1 ^ S1 1 

SE2^ S2 1 : 


r " 






1 — 






r 


-i 




SE3^ S3 

SE4 & S4 , 












1 




1 








a 




b 


c 


d 


t 


b 


U E S 







1 2 ] 



i 



Upitl 



E1 



J E1 



Upst2 



E2 



E3 



J Upst4 | 



E4 



Upst5| 



E5 



°QB 




> < 






) < 




QA< 


> ( 




QA° 












E3 













"E5 



"A 

[014] 



-EE- 



PR2(M3B) 



PR1 
PRO 



12 (MSB) 



CLK 



5 



23 (MSB) 



11_ 



ZO 



NULL 



NJN 



12 (MSB) 



10 



61 



l<Z 



NJ2(HSB) 



62 



l>2 

KZ 



71 



72 



S1_M0D 



S2JWOD 



S3_MOO 



S4.MOD 



[mi 6] 

ADC1 ADC2 
[1 L88 



NULL 



(17) 



4#R? 2 0 0 0-2 16642 



[015] 



[02 0 ] 



Wo 101 



M I N » 010 



m — — r 

— * 61 
|<Z — I \- 

>z —Ml 

d^u-* 62 
!<Z — ' r 



S1JW0D 
S2JI0D : 



S3JH0D 

s4_mod; 



NULL 



JT- 



JJT 



TL 



I— i_ 



,1 L8B 

CLK ruTjTJTJ\/uxnjTjTj\rLrUT^^ 



31_M0D 
S2_M0D . 
S3JWI0D 
S4JWI0D 



Udlth*y 



T3 EX 

_n — el 



X3 □" 



XL 



X3 — n_ 

T3 GT 



Tj □ C 



_rr 




[02 1 ] 



S1_M0D 
S2_M0D 
33JIOD 
34JIOD 



TL 

rr 



_n — □_ 



TJ LX~ 



□ CL 



12. 
XT 



TL 



U E U<fflh»H 1 I 1 1 L 



1 



(18) 



2000-216642 



[018] 



IN 



Udith 




30 



PM1 



Uoffset 0.5LSB 



IN^anasu h IN,ana + Udltti 



IN_anasu 
f v = -1 



35 

-f-, 




36 



ADC 1 



IN 

-o 



N_IN_ana1«-IN,ana- Udith 



.J 



40 



ADC 2 



NJN1 



NJN_anasu1 « NJNanal ♦ Uoffset 



[019] 



IN_ 



Udith 



45 


IN_anasu = IN_aria + Udith 


ADC 1 


c 







IN_ana 



V = -1 



IN 



50 




I 



36 



PM2 



N JN_ana2 = -IN_ana 



.J 



Udith 



55 



Uoffset 0.5LSB 



j^y" ADC2 



NJN2 



NJN_anasu2 - -IN_ana + Udith + Uoffset 



